Searching PAJ 



1/2 ^— 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2002-1 50929 

(43)Date of publication of application : 24.05.2002 

(SDlntCI. HOI J 9/02 

(21) Application number : 2001-254636 (71)Applicant : CANON INC 

(22) Date of filing : 24.08.2001 (72)Inventor : KITAMURA SHIN 

TSUKAMOTO TAKEO 

(30)Priority 

Priority number : 2000265822 Priority date : 01.09.2000 Priority country : JP 



(54) MANUFACTURING METHOD OF ELECTRON EMITTING ELEMENT, ELECTRON SOURCE AND 
IMAGE FORMING DEVICE 

(57)Abstract: <a) ^3 

PROBLEM TO BE SOLVED: To provide a manufacturing method of / ^ y /'^ 

an electron emitting element, an electron source and an image 
forming device that enable easy manufacture of the electron 

emitting element and the electron source, that have superior 2^ jr^^g^^— 3 

durability, by achieving uniformity of electron emission property \^^J^t^ y^ '/^y / J^^J"^^^^ 

and the image forming device that further has a uniform display ^ 
property over a long time. 

SOLUTION: The manufacturing method of the electron emitting 

element comprises a process of arranging a cathode electrode on (c) ^^ --^ ^ fi^&Htisaf^' 

the surface of the substrate, a process of arranging an electrode ,,^_ j2J/^ ^ / / / j? P^A 

so as to be opposed to the cathode electrode, a process of 
arranging plural fibers made of mainly carbon on the cathode 
electrode, and a process of impressing in a decompressed 



atmosphere an electric potential, that is higher than the potential , -- Jt-A.// / / x j^A 

Impressed on the cathode electrode on the electrode arranged 
opposed to the above cathode electrode. 
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10 0 9 9] ±iaXSSrfiT»feilfc«^-»Uj)l^i* 

(0^bf^|co^^-c, 06. 0 7S:fflv^-Cia9q-fS, 

ttm«^Sr, HI 6 jc^-f J; 5 ^iKS^il 6 0 icim U, 

KS*P^«H6 aicioTi o-^PamSJcinm-S* 

[0 10 0] ifi), T/-K6 1fc«:. ««tt7></UASr 
a[aL.fc«3t{*:6 2*Sga«**vrv^5. 

[0 10 1] ?ltffiLm®2ttt1£Sffi3Kl:iW:, 

Jii»t5^^«« I f bm^mmmm i e srn-aiufc. 
[0 10 2] tSimtibtKe 6tt, 06oj:^(cj^ 

fi£$tVs m#0«'t>-r5j^»46 4-e^$^,5«-7^ftttlSB 
$r4(OfttTy-K6 1 d^o^-irs':^©rtffl!lo*i 

[0 10 3] z<n>mm'pj^6 Asmimm-t^m^Fttc 
[0 10 4] mf-mmm'F<r>n'f-mmn,m i eii#tt(*, 

07K^-f±5«C, BJilDflfiE (ifJ^WEVf) 

*^e> I e ti^ici:h±t^ 0 , I f I e <Ditm\mm 
[0 1 0 5] mi-Mimuu4^(Dmmimm 

[0 10 6] l^-®»it*ffiKJ: Of^fiUfc^lllfiWJg 
^tcfi^5^^^A, B, ctcov>r, Vf, Va, H^^^ 
-^iCL-ClBibUfcS-S-OI e^SlSrlllS (a) (c^t 
fc, 3Kf^A, B, C*H:i elEi(l*S/>)fc<, letOlt 

[0 10 7] jtKfc Lx. m^mm^ti^ni^-itmm. 

(04 (d) ic&fc*) ^&«IISL. ^:*i£il^1-ttl^-oK 
•ii*)*»cJ:«3f^$iUfc¥^^D. E, Fj;:ov>T, ±IB 

Sr0 5 (b) IC^Lfti. ^^-D-CttffifttOSSlcI e©ii 
[0 10 8] iroj;5»', 3|s:|8M©»a(0— 3-c&$*a 
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[0 10 91 RJCAflcWlcaof^^^ (Ig^A, B, 
C) <D^«r0SJc^»f, #i5:(0|g^Wlcjo(t*. 

(ot^-itmko-m^nm-r^o 0 1 2 ftteasr 

5. 

(0 1 1 0] r(0«ai-CI4^^C«sfrts^j{ctiioBg<tV 
[0111] mm^. atlJ*LfcR)S>(/^Sr'&tf#ffl^1' 

[0 112] rroipli-r^rtiij:?). SJ£;(f;^^Sr» 
^A, BOm^iSffl«M4tt*^C(0«^»ffl»tttJilS 
[0 113] #IS:ro^^M(c*3»t2.*:|6ig 

[0 114] ur. r®i^aica<Jt, m^jSkta^^* 

8 2itX:^\^SM. 8 3«:Y3^|RlElftT?fc*. 8 4 
[0 115] X*[R]iBi8S8 2(±, Dx 1, Dx 2, . . 

s. 

[0 116] Y;^|Rjiffi»8 314, Dy 1, Dy 2, . . 
Dy ncOn*cDia»d»t)**), X*l6]Slft8 2 t iHlfilK 

[0 117] rJte>m:*:OX:&|Rliail8 2 tnJlEOY:^ 

i«oEi»8 3t©Kicttx ^^^osmisMitimnhn 
[0 118] 7@^(ojifii)i&itiue», msm^m, mi 

*l6lffill8 2 t Y;^i6jia«|8 3WSEMSi5<^Sfil:ll»!:S8*. 

[0 119] ^tlt, x*iR]Bai»8 2tY:^ip]gaift8 3 



[0120] m^ftffl^^S 4 «r«^i-5-*fO®ffi 

(^E^) I4x m*«X*|Pjiaj|8 2 i:n*:<DY:^|6lE 
«ft8 3 t«mtt^Ja#?d»p>*5iei»8 5 i:KJ;oT:fl;St 

[0 12 1] ig8oj;5*¥*8'^ hy ^;^k:33I/^-c, x 
RJitt, ttflEP*TCJ;oT«-«^8 4'^©PP*D«ffi|C^^ 

[0 12 2] rr-CH, ±m^Wl.tiim^{CMVXi^-it 

[0 12 3] m-{mmi:noifinc. 

r (ommc J; o r # b ^xfcf'- rJ' SrS t if © J; 5 

tb^^t r /- Kffijcppan LfcKJciiss-rsmiift drills 
[0 12 4] m'f-tkmmi-\c^^-rinmt vxit. m 

[0 12 5] ±E«^«)!l#tt(0ii^(4, :^S^=■i^C 

mm^iitm^im. -gij©i!i^icisors!is«rffv\ 
[0 12 6] z(Dm\cLxm&^iMimfs.i^<ii^m^bn 

[0 12 7] mcmi&Litmmik<oi^-itm\co\>^xi;^ 

««l^fi, Dyl, Dy2, . . Dyn©n*:©Y 

iaic*rLTjEOfi;ttSrX:*'lBlgBi»©D x 1 IcMbT, 

Dx in<r>m'f-tkmmi- (n^Kommimm-tzm^ 

Mimm^) 8 4SrStRU-ClS-{l:feaSrfif5. iBgv^-tD 
X 2 tcH^^/iflffiSr^ADU-CD X 2^f ©S^ttW^^-Sr 
SJiL-C^-{k;*!!iaSrfT5. I^«{CL-C, Dx3, Dx 
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4, • • DxmtTSrlllJ!)cS«?UT, X;^lSH^«SWS»:lcl$ 
-itim^n 5 , i o J: 5 ic-f « r t -C, fiJE»T©» 

[0 12 8] iSi, rr-ejt. ioox:fr(fijEitlicg 

«r^Lfc*s, &5lo©X*l^fii»tJ:gSI8i--5S-7-ftHl 

[0 12 9] ±ib-7 h y ^'^sb 

m^-ftW^^ 8 4 Sr-IS-iollIllciS-fl: t TV K 
[0130] r(0J:5 ^£^^-r hVif ;^iBgcDS^-iSS: 

■r«S:ig-efe5. 

10 1 3 1] E9{C*5V^r, 8 1 ttm^ttffl^^ 

BBUfctt^-jSSft:. 9 1 imi-WMt^8 1 SrH^tfcy 
r^i'-h, 9 6ll;tf9;^S^*:9 3rort®»cm*R9 4 

hi. 9 2W:^»1*-C&D, ^1$1$> 9 2 JCtt:, yTT'W 

-h9 1, 73;-;^7'u-h9 6*579 y b;<f9;^^Sr 

jfSf fesvtt, a^f-e. 4oo~5oot©jaaffi 
H-ci o^>e;±esBgi-5ci:-c, mmi^xm^^tii. 

[0 13 2] ^11189 7 »4> ±a<Oia<, ^i-^^T'U 

-h9 6, :^j$#9 2, yrTfw—hg i-cs^$*i/ 
^■t5iw-eKfte>tL5fc», m^j!ss«:8 1 nwx+ 

i>)fc»aSrito»^ttgiJft:o y TT'u- h 9 1 li^Si: 
i-5:ii!iS-e#S. BP*), S#8 l lcii:«l5:Jf#9 2Sr 

i-e^ffl«9 7Sr«fiauxt>fi:V>, 

-h9 6, y TT'u- h 9 1 Wic, ;^'<-*i:J;«*t5 

+5^*^ffi?r'bo^1-H§&9 7 i: -trt 5, 

[0 1 3 3] *iii£ojgii(cfi^5m^i&aiifP»4 

3.-7' 9 9 C J; *) ia[^l»*$ix5, 
[0 13 4] *illi(ojgffi<Diiii|}i^j«»iitt, T^nrj; 
a yjfei^og^SIB, ■r ^-^^'^m->;^7^AJ^>=yl:^a- 



[0 13 5] (fiscal) SAT, **li6«)Jgffi^^:o^^T© 

[0 13 6] (^lonifew mi<Dmmmt[.x. o 

t til LSffiWij:^NVr;^Lrm^»tt fk^-fr 
fc«»l«r^-f, i211»c*:|IJ60«lc«5®^ifeai^^©»iig 

[0 13 7] (xmi (.mi (a) ) ) m^iK^G^m 

ffiS;ffi3tLr, ;^/<s/^'iEfelCj; i)l?$5nmOT iX 
Xfm^ 3 0 nmOP t ^rai^WtC^^^fT'Sofc, 

[0 13 8] Rjc, p'd-hy y^^77-fxs-e, jj^j^s 
(AZ 1 5 0 o/^'^yr^'hasi) * 

[0 13 9] jJcic, x>*^'--:^^<ufctrE7* hws^;^ 
h'Sr-r;^^' t LT, ArSrfflV'>-CP tS. TiS®K7 

■5 51 1 ta USffi 2 SO^iSffiSS 3 SrJgfife Lfc. 
[0 14 0] (IS2 (01 (b) ) ) ftC, ^fltltC 
rSrEB^g^lC-Ci^l 0 0nm©)lS{C«8(Ufc, 7;^- 
hV yi^yy-iXUX. jKi^M^;*- M^i';^ h (AZl 
5 0 0/^'7yTi^b4iJ!i) «rfflV>-CW'S?;^ h/^^'-V 

[oi4i]?>:ic, ^N*^-=:/^tfcfl5iE7;*- hu-e^;^ 
hSr, -7;^^^^, miF*fetbgW4^S?ai-'<tffl« 

(lOOMm^l) KoV>-C»ffim«3±tcJB^U MP 
asro C r })9-l^7fi(D3iyf-y irmxiSL 9 l»V > 

fc. 

[0 14 2] 7*hwe;;^hS:S!lBtLfc«, PdfiifttK: 

[0143] 3 0 0'C-Cfi*Q.aSrfTV\ 

'i? A 4 1 SriK) 1 0 n in<OJSC$ (cgEffiftS 3 ± 

Til 0 K?^'>fc. 

[0144] (Xms (El (c) ) ) ^Ur, 200 

m'^xm^m^n-oito :z<Dmmxmmmm3mmi^f3i 

n.^<OWMi)^fll3 3 ~ 1 0 n m(OiSL^4 2 dSj^^^Hfe. 
rw«F<D«C^4 2©«SttiKll 0"~1 0"{@/cin=' 

[0 14 5] (XS4 mi (d) ) ) m^X. SIR* 
JRLfcO. l%3;f^l^>'f5St«fr5 0 0'C, 1 O^^MiH 

d 1 0 ~ 2 5 n mSft-C, I3tt L^t AS b 

a»tW-#Offc#?S:®«|it|<^*-3K>'4 3a5jgfig$n-c 
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«:»5 0 0nmt?ioTV>]fco 
[0 14 6] (Xg5 (01 (e) ) ) 0 2 CD* 

2;tf;^SrSS3SB2 OrtoSS«d5 1 X 1 o-*P a {c« 

[0 14 7] ^ur. ;EiL±cDxaic<toT?^^$ttyti; 
^ikmm^^m 6 (oss^g 6 0 tp-c. S^g^^^s 6 
3tii<toT2 X 1 Q-^p a\cmmti>'^^+^\cm^ 

K) 6 1JC, ry-KS:ffVa = l OkVfflftlLfCo 

[0 14 9] a^ttW^^t^I el^ttlt. ig7lC^1-<t 
Hi;!jq«JE<^*^^3>;0>e> I e;65lL«tcJiJ[niU Vf 
ds 1 5 V-ett» 1 M Ai^S^SctliSaE I e 

[0 15 01-:^. I f HI e(D<Rftt(;:SfilLTV>fc 
[0 15 1] mi SSrfflv^T. *lll&0!|-efi^ofei!&-{b 

[0 15 2] mi 3(Di^-immm<om^mmm'f-\m 

[0 15 3] mc. 02:^^^W^^nx^mf'W\ii:W 

[0 15 4] :^mmmxmbtifzm'Ff)^bikm^ti 
[0 15 51 m2(Dnmm) m2(omi&mkLx. o 

[0156] (xs 1)^1 (ommmoxu i ^^^xe 

4 <i:l^^/^;^j^t». S«[l±J::^^§l#WLS^i2^t;^ 



[0 15 7] (XS2) ±IB(^a-7-ttta*^S:ig2<^J: 
5*«^«B2 0(cK@L. *^g^^3gS2 3(cj:or 

2x1 o~^p a \cmmi'i>'^x+^\cmnLft'^. :^7. 

«A^Vw>^2 2 *^b02:j(/;^SrSS3$@2 0 

j55i X 1 0-^P aJc/j:5*r«AU ft^ScUiS^olS 

118^3 (c^LT. ®^tta^^co?ifrmLmis2^E 

t UT. V f = 2 0 VO/>VW;:^l|JE (-''^/w;^® :10m 
sec, 4msec) SrPPAntfco l^^tC, 

m^SfcW^^ogg^li«i3jc»Lr, Ty-K2 4^iE 
^ LTVa = 1 0 k Vcomffi*WilPb;/bp CO^^ffiTl 

[0158] Sl±(DX 5 K LTf^SlLfca^ttffl^^ 

Vf ^1 5 V{C@;£L. r/— KFaBESlHS:2mm 
lc@3£U ry-KSEVa 1 OkV^L-CfggiU^fho 
r(Oj;5JCLT4>. ^l ^^laifeWtl^aiC^^L;^ I e 

[0159] (^3 (Dmmm) m^wcmm^i:m^^m 

8, |gl9^fflV^Tlft^-fSo 

[0160] ms 8 1 nmi-mMt^s S2n 

X:^{^Sm. 8 3ltYj^|RjE)»l?fc5o 8 4JtSiFifrai 

8 5t:ijgi»-e*)§o 
[0 16 11 S»EaUfcwi:tcpp5S^SS;d5ii;k:-r 
|g8tc^i-"^n;^;^Ej»{ii*5V^T«. yVi^:^m 

[0 16 2] :i(Dft^, :^mmmx\t. mi<Dmmm\c 

[0 1 6 3] EI8^^:^3V^-C. X^fRjEJIS 2HDx 1, 
Dx2, . . DXm<^m*(^gaj||d*fe*5. ^^f^rjCl-C 
Mi&^tirzm^i^l urn. mSOO nm<Dr/l^^::^^J^ 

^mmumxm^^tix\^^6o mi<ou^, am, 

[0 16 4] Y;^fS]Sa«|8 3fiDy 1, Dy2. . . D 
yn(Dn:^<DSMt>>h^i:^.f^^O. 5Mm, ffilOO 

[0 16 5] :^^lbm*:(Z)X*fpJ^8 2 i: n*<OY* 

[0 16 6] Tm7j^<DmmtmiM}t. :^^<iy^m^^m 

saj»8 2 ij&^Litmi^s 1 o±ffi*w:-ifPic0fS(o?g 

^yt-ej^^^tv. mc. x:^\^&»s2tY:^\^jms3 
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[0 16 7] X;^|^Ba«88 2iY*^lRliBi»8 3tt, iil 

[01681 *:»e^(Dftffl^^ 8 4 ^«fig-f •5-*f(0m 
m (^mm lix in*©X*l«i]Ei8l8 2i:n*OY;&|R) 

[0 16 9] :$:|l^&0i|tC:i3V^X(:^Y:;&[^|£itltt|^«ffi 

[0170] Dyl, Dy2, . . D y n <On;4i:©Y^f 
«0/<<^;^«BESrDx lIcfiJapU-CDx ltf©«-T-iftffl 
[0 17 1] m^XD X 2\zmWi:mS.i^Ml.X. D 

X 2^fwm■7^ii:alR^8 4 imavxm-itmm^no 

fc, I^^ICUT, Dx3, Dx4, • •Dxm^f^rSR 
L-CX;^lpl«S)illft(c:*a— ft^aaSrtTofc, 
[0 17 2] CcOj;5'i*L*«vhy^';^iBB<Dm^M«: 

S, 

[0173] E! 9 ic*3v^T, 8 1 jsm^isa^T-^a* 

IBUfcS^jiSft:. 9 1 (4«^=■^SS^8 1 «r@;£Ufcy 
TT'l^-h, 9 6tt;(f7;^Sft:9 3rorttSlcSJtlK9 4 
t p« ^/v/< y ^' 9 5 $nfc 7 1 w— h f 

*)5o 9 214, ^j$#-efc0^5«P#9 2lCf4, yTT* 

^&fflv^T^$i^■x:v^5. 9 714^1-HS-e*)*), «2g«f 
■e, 4 5 0t:<OjaS«5Ht?l 05>jK«-t-5rfC, f^m 

Lxm^^tii, 

[0 17 4] 8 4tt®-?-&ffl|g^(Ctia-r5, 8 2, 8 

m8 3 itm^tionrnmRxfrnmiiiD o x i nmu 

o xmRUDoy ITJ^Do y n WSSiF- i: LT^fflSI 9 

7(D^g|5'^lli9ffl$H5o 

[0 17 5] ^fflS§9 714, ±ifi©jp<, 

-b9 6, 3£lt#9 2, yrrw-hg iTflifi£$ix 
5. 73:-;^:^^- b 9 e t p tt'w- h 9 i W 

IdiU, ;»:ttEJc*)-U-c+^>^j:5SSS:to^HS9 7* 

[0176] / f/W<>y i795\t. S3tlg9 4 f^K^, 
m3tlK 9 4 c0rtEffl|SEO3pm*aa ^7 HA' 

[0 17 7] 7i-;^7*U-h9 6(Cl4, Mic^jtlitg 
4 0D^«tt&igi»5fc«), S3tK9 4«^iSffl!llcai^« 



[0 17 8] 3|c|fe(fi«-CI4, ®^jlSi*>60S^»ffl»43l 

tfiBL.flHi2(raicffllt^c4x5<^-C. 7y-Km£EVaiJS 
lOkVr, ry-KMEBlHiS2mmO^I4, 91 
US® 2 ffliHc: 2 0 0 M inffl# LfcttBiJi^iS: urarjtllg 

[0 17 9] r(Dj:5«-Lr#e>nfc-7 

»4. #m^&u^^8 4a©i$tti5fiti/''i 
[0180] (II 4 (ommm) *iii60!i-ei4. ^ 3 
bf£i>m^m^mmk vx<o^y^mmi^i3\,^x. 

[0 18 1] |g3W|lli{«Jtll^{cgl8®J;5*-7hy 

iH 8 3 l4|!ISmS«!l. X :)^lR]iBjtl 8 2 (4§l t U 

[0182] DyltDx 1 fiiaESr^APL, Dy 1 t 
Dx 103EIISfB<c*)fc5®^aai*^8 4SrSJiU itt 

[0 18 3] MV^TDy 1 t D x 2 (Cl^^J'imESrBl^dP 
Lt, D y 1 i: D X 2 (O^SMSlSroSi^JfctllSi^S 4 Sriffi 

[0184] ;*:^«sj-T?f^®Lfc-7 h y i'p^m.'f-m^m 

Lit. 

[0 18 5] :i(DXo\cLxnbtiff^\'V ^:^m^m 

[0 18 6] 

[0 18 7] rofcJ6. ftS^r^M-rSitSrftJSiJ-C 
[0 1 8 8] -tLT, ffi»(7)m^ftffi^^S:{i:tytm^ 

S. 

[iaS<ofei¥i^|£^] 

[IS 1 ] i( 1 (D^liai«!l(::«2«'jFiSctti%^oS!(]t^j£«r 
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102] «)te<Djgffi»c«5a;^Jifctt}gw«aiM?5E©}g 
[ii3] ^©jg«Bjj:«s«^ttmi(i^4^-fE-eab 

[04] *JS©J^)iJcfi^5m^iftUi5ll^«5KiiXSSr^ 
[@6l «^»ca*^S:«f^$*S«fO«^«aiSr^-r0 

[0 7] mm<Dmmmi>m^wcmmf'(r>9ismmmi: 
m 8 ] mm<oMmcmmti&T h y ^ ;^ia]Kg(om^ag 

[09] HJSwj^SUc-SSS^-jlSSrlBv^fc. PBIfeJ^figiS 
[010] *-Jl?v-?-yf^a-:^o«iiSr^-*iilSS-C 
[01 1] iT'^^r'T h-?-/7T'f/<-rofl}jtSr^f«t 

[012] ^mm<o)^-itfmtfi!<r>mikn»i^<Dmf-'S: 
[013] fbfea©fifr«*^-r«^0-c* 
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